Background: The prospective, observational XANTUS study demonstrated low rates of stroke and major bleeding in real-world rivaroxaban-treated patients with non-valvular atrial fibrillation (NVAF) from Western Europe, Canada and Israel. XANTUS-EL is a component of the overall XANTUS programme and enrolled patients with NVAF treated with rivaroxaban from Eastern Europe, the Middle East and Africa (EEMEA) and Latin America. Methods: Patients with NVAF starting rivaroxaban for stroke prevention were consecutively recruited and followed for 1 year, at approximately 3-month intervals, or for 30 days after permanent rivaroxaban discontinuation. Primary outcomes were major bleeding, adverse events (AEs), serious AEs and allcause mortality. Secondary outcomes included stroke, non-central nervous system systemic embolism (non-CNS SE), transient ischaemic attack (TIA), myocardial infarction (MI) and non-major bleeding. All major outcomes were centrally adjudicated. Results: Overall, 2064 patients were enrolled; mean age ± standard deviation was 67.1 ± 11.32 years; 49.3% were male. Co-morbidities included heart failure (30.9%), hypertension (84.2%), diabetes mellitus (26.5%), prior stroke/non-CNS SE/TIA (16.2%) and prior MI (10.7%). Mean CHADS 2 , CHA 2 DS 2 -VASc and HAS-BLED scores were 2.0, 3.6 and 1.6, respectively. Treatment-emergent event rates were (events/100 patient-years, [95% confidence interval]): major bleeding 0.9 (0.5-1.4); all-cause mortality 1.7 (1.2-2.4); stroke/non-CNS SE 0.7 (0.4-1.2); any AE 18.1 (16.2-20.1) and any serious AE 8.3 (7.0-9.7). One-year treatment persistence was 81.9%. Conclusions: XANTUS-EL confirmed low stroke and major bleeding rates in patients with NVAF from EEMEA and Latin America. The population was younger but with more heart failure and hypertension than XANTUS; stroke/SE rate was similar but major bleeding lower.
Introduction
Atrial fibrillation (AF) is a global disorder affecting an estimated 33.5 million patients worldwide. 1 AF is associated with a range of co-morbidities, and patients with AF have an estimated fivefold increased risk of stroke, 2, 3 which can be reduced with appropriate anticoagulant therapy. The non-vitamin K antagonist (VKA) oral anticoagulants (NOACs; apixaban, dabigatran, edoxaban and rivaroxaban) are effective alternatives to VKAs for stroke prevention in patients with non-valvular AF (NVAF), with favourable benefit-risk profiles. 4 NOACs are recommended as an alternative to VKAs for stroke prevention in patients with AF in the American College of Cardiology/American Heart Association (ACC/AHA) AF guidelines 5 and recommended in preference to VKAs in the European Society of Cardiology (ESC) guidelines. 6 The ROCKET AF phase III randomised clinical trial demonstrated that rivaroxaban was non-inferior to warfarin for stroke/systemic embolism (SE) prevention in patients with NVAF at moderate to high risk of stroke, with no significant differences in major bleeding. 7 The study included 14,264 patients from 1178 participating sites in 45 countries in Western Europe, Eastern Europe, North America, Latin America and Asia-Pacific. However, patients from countries in the Middle East and Africa (with the exception of South Africa) were not represented in ROCKET AF.
There are important regional global differences in clinical characteristics relevant to patients with AF. For example, in Latin America, the incidence of AF-related stroke and associated morbidity is increasing, possibly due to poorly controlled risk factors, 8 and coronary artery disease is less common in patients with AF from Latin America than in Western patients. 9, 10 In the Middle East, patients with AF are approximately 10 years younger than those in Western countries, with higher rates of diabetes and heart failure, 10 but with a relatively high rate (19%) of 'lone AF' (i.e. AF with no co-morbidities) compared with that observed in Western countries (9%). 11, 12 In addition, available evidence suggests that the clinical presentation of AF is more severe in Africa than in developed countries, with higher rates of heart failure, left ventricular hypertrophy and left ventricular systolic dysfunction. 10,13 These differences make it important to validate the safety and efficacy of rivaroxaban in patients with AF observed in ROCKET AF in different geographical regions worldwide. Real-world evidence is increasingly recognised as an essential component of the clinical evidence base. These data complement phase III data in unselected patient populations, as well as providing additional safety information after the approval of new drugs. The XANTUS programme included XANTUS, XANAP and XANTUS-EL, all of which were prospective, observational studies of rivaroxaban use for stroke prevention in patients with NVAF from different geographical regions.
14 XANTUS confirmed low rates of stroke and major bleeding in 6784 rivaroxaban-treated patients with NVAF from Europe, Canada and Israel in routine clinical practice, 15 and XANAP demonstrated a safety and efficacy profile consistent with XANTUS in patients from the Asia-Pacific region. 16 A pooled analysis of XANTUS, XANAP and XANTUS-EL is also planned.
XANTUS-EL (Xarelto for Prevention of Stroke in Patients With Atrial Fibrillation in Eastern Europe, the Middle East and Africa
[EEMEA] and Latin America) was the first real-world, prospective, observational study assessing rivaroxaban use in a broad patient population with NVAF in 17 countries across EEMEA and Latin America. The main goal of the study was to investigate the safety of rivaroxaban use in clinical practice and provide data in reallife conditions in these regions. Furthermore, the study aimed to analyse the patterns of use and discontinuation rates of rivaroxaban in patients with different co-morbidities and risk profiles in these regions.
Methods
XANTUS-EL was an international, prospective, single-arm, observational, non-interventional cohort study in unselected patients with NVAF. XANTUS-EL was part of the XANTUS programme, and the protocol was aligned with that of XANTUS. 14 
Study population and data collection
Eligible patients were adults (18 years of age) with NVAF newly prescribed rivaroxaban for the prevention of stroke or non-central nervous system (CNS) SE, who provided written informed consent to participate in the study. Participating investigators were asked to screen all patients with AF receiving pharmacological treatment for stroke prevention in their care, regardless of the prescribed treatment. Each patient was consecutively screened and documented in an anonymous patient log file. The screening documentation was completed before eligible, consenting patients signed the informed consent forms and no patientrelated data were permitted to be collected from the remaining ineligible or non-consenting patients. The study was conducted in 17 countries across Eastern Europe (Azerbaijan, Georgia, Kazakhstan, Russia), the Middle East (Bahrain, Jordan, Lebanon, Saudi Arabia, United Arab Emirates), Africa (Egypt, Kenya) and Latin America (Argentina, Chile, Colombia, Mexico, Uruguay, Venezuela).
Medication and follow-up
It was anticipated that patients would be prescribed rivaroxaban in accordance with their country-specific drug approvals; however, prescription decisions were solely at the discretion of the treating physician. Patients were followed up for 1 year, or until 30 days after permanent rivaroxaban discontinuation (if <1 year) and investigators were asked to collect data at approximately 3-month intervals.
Study outcomes
Primary outcomes were related to the safety of rivaroxaban and recorded as treatment-emergent adverse events (AEs) or serious AEs (SAEs) and included major bleeding events (defined using the International Society on Thrombosis and Haemostasis [ISTH] criteria), all-cause mortality, and any other AEs and SAEs. Secondary outcomes included symptomatic thromboembolic events, nonmajor bleeding, treatment satisfaction, treatment persistence, and reasons for treatment switching or interruption. Haemorrhagic strokes were reported as both stroke and as major bleeding events. Major outcomes (major bleeding, stroke, SE, transient ischaemic attack [TIA] , pulmonary embolism [PE], deep vein thrombosis, atrial thrombus, myocardial infarction [MI] and all-cause death) were adjudicated by a Central Adjudication Committee who had access to all patient data. Statistical analyses, performed on the safety population, were exploratory and included a descriptive analysis of the primary and secondary outcome variables.
Study governance
The study complied with the Declaration of Helsinki and was approved by the appropriate Health Authorities, independent Ethics Committees and independent Review Boards as required.
An independent academic steering committee oversaw the design, execution and conduct of the study, was responsible for manuscript development, had full access to all of the data and approved all versions of the manuscript.
Statistical analysis
Statistical analyses included a descriptive analysis of the primary and secondary outcome variables and were performed on the safety population, which included all patients who took at least one dose of rivaroxaban. Events were considered treatmentemergent if they occurred on or after the first dose of rivaroxaban and up to 2 days after the last dose. Statistical analyses were exploratory and descriptive.
Results

Patient population
In total, 2343 patients were screened between 14 January 2013 and 16 January 2016; 2064 patients were enrolled and constituted the XANTUS-EL safety population (Fig. 1) . The patient population in XANTUS-EL was predominantly Caucasian (75.8%). The remaining patients were Asian (9.2%), black (1.3%) or of mixed ancestry (<0.05%), with no information on race for 13.7% of patients. The baseline demographics and clinical characteristics of these patients are shown in Table 1 . Mean age ± standard deviation (SD) was 67.1 ± 11.32 years (>75 years: 25%); first available weight ± SD was 82.9 ± 17.06 kg, and 49.3% of patients were male. In total, 57.4% of patients had a first available creatinine clearance (CrCl) of 50 ml/min; 12.7% had CrCl <50 ml/min and values were missing for 29.8%. A total of 14.1% of patients had newly diagnosed AF, 33.8% paroxysmal AF, 14.5% persistent AF and 37.4% permanent AF. Common co-morbidities included hypertension (84.2%), congestive heart failure (30.9%), diabetes mellitus (26.5%), prior stroke/non-CNS SE/TIA (16.2%) and prior MI (10.7%). Patients had mean CHADS 2 and CHA 2 DS 2 -VASc scores of 2.0 and 3.6, respectively, and a mean HAS-BLED score of 1.6. In total, 59.2% of patients had received prior anticoagulation therapy (VKAs: 26.8%; acetylsalicylic acid: 20.9%). The mean treatment duration was 340 days (SD 108; median 367). Overall, 80.3% and 18.9% of patients received rivaroxaban 20 mg once daily (od) and 15 mg od, respectively. In total, 62 (3%) patients had at least one dose change, of which 11 (0.5%) were due to patient decision.
Outcomes
Overall, 0.8% of patients (95% confidence interval [CI] 0.5-1.3) had a treatment-emergent adjudicated major bleeding event, and the incidence rate was 0.9 events/100 patient-years (95% CI 0.5-1.4) ( Table 2 ). The incidence rate of intracranial bleeding was 0.16 events/100 patient-years (95% CI 0.03-0.46), and the rate of major gastrointestinal bleeding was 0.5 events/100 patient-years (95% CI 0.2-1.0). There was one fatality resulting from treatment-emergent adjudicated major bleeding (0.1 events/100 patient-years [95% CI 0.0-0.3]), which was due to haemorrhagic transformation of an ischaemic stroke. In this case, the antithrombotic drug was withdrawn after the major bleeding event. Table 3 . Among the 33 patients who died, the most common causes of death were cardiovascular (36.4%), with cardiac decompensation and heart failure accounting for 21.2% of all deaths, and infectious disease (21.2%). There was a total of 29 symptomatic thromboembolic events in 24 patients (defined as treatment-emergent adjudicated stroke, TIA, non-CNS SE and MI; incidence rate: 1.3 events/100 patient years [95% CI 0.8-1.9]) ( Table 2 ). The incidence rates (events/100 patient-years [95% CI]) for the different events were: stroke 0.6 (0.3-1.1); TIA 0.3 (0.1-0.6); non-CNS SE 0.1 (0.0-0.3) and MI 0.3 (0.1-0.7). Incidences of haemorrhagic and ischaemic stroke were <0.05% and 0.5%, respectively. Rates of major bleeding, stroke/ non-CNS SE and death generally rose with increasing CHADS 2 , CHA 2 DS 2 -VASc (Fig. 2) and HAS-BLED scores. The cumulative incidence rate of treatment-emergent adjudicated stroke/non-CNS SE events increased gradually with time on treatment (Fig. 3) . The incidence rates (events/100 patient-years [95% CI]) of adjudicated treatment-emergent major bleeding events and death were numerically higher in patients receiving rivaroxaban 15 9] ), respectively. Overall, 58 patients (2.8%) experienced major bleeding, death, stroke or non-CNS SE with an incidence rate of 3.0 events/100 patientyears (95% CI 2.3-3.9), i.e. >97% of patients did not experience any of these events. a Reasons for not continuing in the study included, but were not limited to, patient decision and administrative and medical reasons; some patients could have more than one reason for exclusion. od: once daily.
Additional outcomes
A small proportion of patients had at least one treatment interruption (2.8%), and the most common reasons for treatment interruption were AEs (including but not restricted to bleeding events) and patient decision ( Table 4 ). The median treatment interruption was 8 days (interquartile range 3-20 days). Persistence was 81.9% at the end of the study, with 6.3% of patients discontinuing treatment during the first 3 months. A total of 79.2% of all patients reported being 'satisfied' or 'very satisfied' with their rivaroxaban treatment at the final visit.
Discussion
XANTUS-EL is the first real-world, prospective, observational cohort study to describe rivaroxaban use in a broad patient population with NVAF in 17 countries in EEMEA and Latin America. XANTUS-EL can be compared, with consideration of the differences in baseline demographics and clinical characteristics, with the sister studies XANTUS 15 and XANAP, 16 which investigated rivaroxaban use in patients with NVAF in Europe/Israel/Canada and the Asia-Pacific region, respectively. Results from XANTUS-EL were broadly consistent with those of both XANTUS and XANAP, and also with the phase III ROCKET AF study, 7 when differences in baseline characteristics were taken into account ( Table 5 ). The baseline characteristics of the XANTUS-EL population differed from the XANTUS population, with major differences including: lower age in XANTUS-EL than XANTUS (mean ± SD: 67.1 ± 11.3 years vs 71.5 ± 10.0 years); lower proportion of males (49.3% vs 59.2%); higher incidence of hypertension (84.2% vs 74.7%); higher incidence of diabetes (26.5% vs 19.6%); and higher incidence of congestive heart failure (30.9% vs 18.6%). CHADS 2 scores (mean ± SD) were similar between XANTUS-EL (2.0 ± 1.23) and XANTUS (2.0 ± 1.3), as were CHA 2 DS 2 -VASc scores (3.6 ± 1.8 and 3.4 ± 1.7, respectively), suggesting that the patients had a similar overall risk of stroke despite the differences in baseline characteristics. The proportion of patients with CrCl <50 ml/min was similar between XANTUS-EL (12.7%) and XANTUS (9.4%), and both were slightly lower than the proportion of patients receiving rivaroxaban 15 mg od (18.9% in XANTUS-EL and 20.8% in XANTUS).
Rates of major bleeding were lower in XANTUS-EL than XANTUS (0.9 vs 2.1 events/100 patient-years), consistent with a lower mean HAS-BLED score in XANTUS-EL versus XANTUS (1.6 vs 2.0). This is also consistent with lower 1-year major bleeding outcomes in patients with AF in South America (2%), Eastern Europe (2%), the Middle East (1%) and Africa (2%) compared with patients from North America, Western Europe or Australia (3%) reported in another study. 10 Rates of intracranial haemorrhage were lower in XANTUS-EL than XANTUS: 0.16 events/100 patient-years (95% CI 0.0-0.5) versus 0.4 events/100 patient-years (95% CI 0.3-0.6), as were rates of major gastrointestinal bleeding: 0.5 events/100 patient-years (95% CI 0.2-1.0) versus 0.9 (95% CI 0.6-1.1). Rates of stroke/non-CNS SE were similar between XANTUS-EL and XAN-TUS (0.7 vs 0.8 events/100 patient-years), as expected based on the similar CHADS 2 and CHA 2 DS 2 -VASc scores. Incidence proportions of ischaemic stroke were the same in XANTUS-EL and XANTUS (0.5% in both), but the proportion of haemorrhagic strokes was lower in XANTUS-EL (<0.05% vs 0.2%). Rates of all-cause death were also similar between XANTUS-EL and XANTUS (1.7 vs 1.9 events/100 patient-years). The most common causes of death were cardiovascular in both studies, with XANTUS-EL having a lower proportion of cancer and bleeding-related deaths but a higher proportion of deaths related to infectious diseases. The incidence proportions of treatment-emergent AEs (15.7% vs 39.9%) and SAEs (7.5% vs 17.7%) were lower in XANTUS-EL than XANTUS, which may be caused by regional differences in healthcare systems, patient behaviour or reporting habits of the physicians. Drug persistence is a major concern in stroke prevention worldwide because of discontinuation of anticoagulation leaving patients unprotected from the risk of stroke; 15 persistence at 1 year in XANTUS-EL was similar to that in XANTUS (81.9% vs 80%). This is also in line with the Dresden NOAC Registry, in which rivaroxaban persistence was recorded at 85% after 1 year. 20 
Limitations
XANTUS-EL was a single-arm study and, as with any open-label study, the study design can introduce bias related to knowledge about treatment. Moreover, interference with patient management was not allowed because of the non-interventional nature of the study; this resulted in a relatively low number of patients with available renal function data, which limits any implications these data may have. Another effect of the non-interventional, observational nature of the study was that the reasons for dosing decisions (e.g. a prescription of rivaroxaban 10 mg od) were not recorded. Finally, the outcomes were assessed in the full cohort of patients and not by individual region because of the limited number of patients and low event rates.
Conclusions
The results of XANTUS-EL are broadly consistent with those observed in XANTUS when differences in terms of stroke and bleeding risk were taken into consideration, and this study further expands the body of evidence on the safety of patients with NVAF receiving rivaroxaban for stroke prevention. Rates of major bleeding and haemorrhagic stroke were lower in XANTUS-EL than XAN-TUS, in line with a lower baseline bleeding risk. More than 97% of patients (mean CHADS 2 score: 2.0) did not experience any of the outcomes of stroke/non-CNS SE, treatment-emergent adjudicated major bleeding or death. As part of the XANTUS international study programme, with its adjudication of endpoints expected to reduce reporting bias, XANTUS-EL offers a unique real-world evidence dataset of rivaroxaban use in the routine care of patients with NVAF in EEMEA and Latin America.
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